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Gamazon et al., page 477
It comes as no surprise to anyone that our genomes are
complicated. In the sea of differences that generate a given
genome lie allelic changes affecting single nucleotides, as
well as small and large blocks of A’s, T’s, C’s, and G’s. The
overall effect of this variation, however, remains largely
enigmatic. Recent efforts have improved the ability to
detect copy-number variants (CNVs) from frequently
used genotyping platforms, as well as from sequencing
data, suggesting that the contribution of structural
variation to complex traits might be ripe for in-depth
exploration. In this issue, Gamazon et al. take a step in
this direction by presenting copy-number-integrated
genome-wide association study (cni-GWAS), a method
that integrates the study of structural variation into the
traditional GWAS framework. Through the use of cni-
GWAS, the authors ‘‘unmasked’’ variants associated with
a variety of traits. Moreover, the finding that SNPs residing
within CNVs had dosage-sensitive effects highlights the
key link between the structure and function of a given
genotype. This new methodology opens several doors in
the arena of complex-trait research, including efforts to
uncover underlying properties that render some tissues
more sensitive to the effects of particular variants.
Converging on Neurodevelopmental Disorders
Chen et al., page 490
Several lines of evidence, including exome sequencing and
pathway analysis, suggest that when genes in the same
pathway are disrupted, the resulting phenotypes can be
similar. Taking the reverse approach, one might also
hypothesize that starting from the phenotypes and work-
ing backward to identify affected pathways would clarify
the cellular processes that are important for normal
function and expand disease interaction networks. In
this work, Chen et al. explore the molecular overlap be-
tween two neurodevelopmental disorders—18q21 dele-
tion syndrome (Pitt-Hopkins syndrome), caused by TCF4
haploinsuffiency, and 9q34 deletion syndrome, caused
by EHMT1 haploinsufficiency—to determine whether
these two disorders converge on any specific pathways.
RNA sequencing, methylation sequencing, chromatin
immunoprecipitation sequencing, and micro-RNA anal-
ysis in neural stem cells in which TCF4 or EHMT1 was1Scientific Editor, AJHG; 2Deputy Editor, AJHG
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The Americanknocked down suggested that an overlap in the differential
expression of certain genes might lead to a cell state consis-
tent with differentiating cells. This precocious differentia-
tion might lead to aberrant integration into cellular
networks. The approach taken by Chen et al. could be
applied to many other diseases for determining whether
sets of disorders are caused by genetic alterations affecting
the same underlying mechanisms.Tissue-Specific eQTLs Explain Disease Better
Torres et al., page 521
Many genome-wide association studies (GWASs) use the
most readily available tissue even though it might not be
the most physiologically relevant for the phenotype or
trait of interest. Moreover, genome-wide-significant SNPs
identified through GWASs are enriched with expression
quantitative trait loci (eQTLs), and this enrichment is
higher when eQTLs aremapped in physiologically relevant
tissue. Therefore, compared to all SNPs identified through
GWASs, such eQTLs might account for more of the herita-
bility. In this study, Torres et al. tested this idea by using
data from type 2 diabetes (T2D) data sets from the Well-
come Trust Case Control Consortium, Mexican Americans
from Starr County, TX, and Mexicans from Mexico City.
With linear mixed models, the phenotypic variance ex-
plained by all GWAS SNPs was smaller than the pheno-
typic variance explained by SNPs identified as eQTLs in ad-
ipose tissue and skeletal muscle, which are important for
insulin response. Additionally, the heritability explained
by eQTLs across several tissues was greatest in individuals
with a normal body mass index (BMI), whereas adipose
eQTLs explained more heritability in Hispanic individuals
with a high BMI. These results suggest that skeletal-muscle
and adipose eQTLs explain a large proportion of T2D
heritability. This approach could be useful for other studies
looking to uncover the hidden heritability in diseases for
which tissues especially important for pathogenesis could
be used for mapping eQTLs.PURA Mutations Recapitulate 5q31.3
Microdeletion Syndrome Phenotypes
Lalani et al., page 579
When determining which disrupted genes might con-
tribute to the phenotype of a microdeletion syndrome,y of Human Genetics. All rights reserved.
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oftentimes one must rely on the identification of a critical
region defined by the smallest region shared by all
affected individuals. Depending on the frequency of the
disease and the number of affected individuals evaluated,
however, this process might not narrow the critical
region to a single gene. Additionally, it is not always clear
whether a syndrome is the result of haploinsufficiency of
a single gene or of a combination of multiple genes.
5q31.3 microdeletion syndrome is characterized by
neonatal hypotonia, feeding difficulties, abnormal electro-
encephalogram (EEG), hypomyelination, and severe psy-
chomotor delay. Previous work has narrowed the critical
region to three genes, including PURA. In this study,
Lalani et al. describe 11 individuals with de novo heterozy-
gous mutations in PURA. These individuals presented with
many of the same features as individuals with 5q31.3
microdeletion syndrome: hypotonia, respiratory insuffi-
ciency, feeding difficulties, myopathic facies and myo-
clonic jerks that developed into epilepsy, abnormal EEG,
and developmental delay. Knockouts in C. elegans pre-
sented in this study, as well as previous work with mouse
models, support the role of PURA in neurodevelopment.
The work presented by Lalani et al. suggests that in the
era of exome sequencing, microdeletion syndromes result-
ing from disruptions in single genes might be identified
through alternative routes and better defines the pheno-
typic role of individual genes composing the critical
regions.474 The American Journal of Human Genetics 95, 473–474, NovembOutgrowing Adaptations
Clemente et al., page 584
As environmental factors change, adaptations that might
have been previously advantageous can become harmful in
modern populations. Arctic populations survive in an
extreme environment in which human adaptation to
severe cold and restricted plant food sources might be
expected. Indeed, high basal metabolic rates, low serum
lipids, and high blood pressure are attributed to this adapta-
tion in Siberians. In this study, Clemente et al. identified a
strong signal of selection from whole-genome sequencing
of Northeastern Siberians. This variant in carnitine palmi-
toyltransferase 1A, CTP1A, is also associated with hypoke-
totic hypoglycemia and sudden infant death syndrome in
Canadian Inuits, and the mutation decreases fatty-acid
oxidation and ketogenesis. Evaluation of both modern
and ancient genomes across several geographic regions sug-
gests that the variant is restricted to Eskimo-Aleutian and
Northeast Siberian populations and is at least 4,000 years
old. Although other studies have suggested that CPT1A
might be enriched in Neandertal-like sites, none of the
individuals with the variant appeared to have Neandertal
or Denisovan ancestry in this region. This study suggests
that this variant might have conferred a metabolic
advantage in combination with a traditional high-fat diet
with a lack of plant-based food sources but that it has
nowbecomeharmful asmore carbohydrates are consumed.er 6, 2014
